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Introduction
Care workers are among the groups at greatest risk for the development of burnout syndrome. The service relationships that they develop with recipients require an ongoing and intense level of personal, emotional contact [1] . In particular, homecare workers working with older adults who are unable to independently perform the activities of daily living due to senile dementia or stroke perform almost all of these activities for them, including the minor tasks that have to be performed on a daily basis [2] . Moreover, those employed in homecare may be more susceptible to symptoms of caregiver burnout because they often work alone. Sole employment in private homes often exposes care workers to various dangers, including abusive behavior from the client and the client's family, overexertion, unhygienic conditions, and so on [3] ; it also limits opportunities for direct support from supervisors and coworkers [4] . These work environments can lead to stress and emotional as well as physical exhaustion [3] .
Most industrialized countries are facing the aging of their populations. According to projections, by 2050, 30% of the population in Chile, China, Iran, Korea, the Russian Federation, Thailand, and Vietnam, and in many Organization for Economic Cooperation and Development (OECD) countries including those in Europe and North America, will be 60 years old or older [5] . The rapid pace at which the population of many countries is aging has led to concerns about the effectiveness and sustainability of extant systems for the long-term care of aging populations. Indeed, in many high-income countries, long-term care services are shifting from institutional care to home-and community-based models, which are more cost-effectiveness and preferred by older adults [6] .
The Korean government has provided long-term care insurance (LTCI) for elderly individuals since 2008, and it initiated the social welfare voucher system in accordance with the Social Security Framework Act in 2007. According to LTCI statistics, 7.0% of older adults received LTCI in 2015; this was 1.67 times more than the 4.2% in 2008 (National Health Insurance Service, 2016). About 68.4% of LTCI recipients received care at home in 2016 [7] . The number of long-term care (LTC) workers also increased by more than 55% from 2005 to 2015, which makes Korea the OECD country with the second highest proportion (after Israel) of such workers [8] . In addition, more than 69% of LTC workers worked at private homes in 2016 [9] .
Although the number of home-based LTCI recipients and care workers in Korea is increasing, the work environment of such workers is poor, and 95% of the social services workers in Korea are women [8] . These irregular part-time workers have low wages, low educational levels, and few skills [8, 10] . Compared to workers in other occupations, their employment stability and level of social protection are also relatively low [11] . Their lack of knowledge about how to provide care for recipients, the need to form interpersonal relationships with their clients, and their heavy workloads are the main contributors to the stress and burnout of care workers [12] [13] [14] [15] . Despite the fact that the burnout of homecare workers may negatively affect both the health outcomes of care recipients and the psycho-social well-being of the workers themselves [16, 17] , we still do not have a reliable and valid tool with which to measure burnout among Korean homecare workers.
According to Freudenberger [18] and Maslach [19] , burnout is a work-related syndrome consisting of the following three dimensions: emotional exhaustion, depersonalization or cynicism, and reduced professional efficacy. Maslach and colleagues developed the Maslach Burnout Inventory (MBI) for measuring these three dimensions of burnout among professionals in the human service sectors [20] and then introduced a modified version of the MBI designed for all employment sectors [21] . The MBI is the most widely used standardized tool for research in this field and has been translated into and validated in many languages [22, 23] . However, despite its authoritative status and its monopoly in this field, it also has several limitations, such as the lack of a clear conceptual foundation, the lack of in-depth qualitative data on its use, and the difficulties involved in its administration [24] [25] [26] . In addition, according to several researchers, the exhaustion dimension considers only the emotional and not the physical and cognitive aspects of this phenomenon [27, 28] . These critiques reflect the MBI's focus on measuring outcomes, which may constitute mixtures of heterogeneous processes. This feature may limit its validity in certain contexts.
Kristensen et al. [29] examined the etiology of burnout and identified exhaustion as the central aspect of burnout syndrome. They developed the Copenhagen Burnout Inventory (CBI) based on the distinction between physical and psychological exhaustion. This attention to causal relationships is a strength of studies of particular occupational groups as well as of efforts to develop intervention strategies. The CBI focuses on the core concept of burnout, including fatigue and exhaustion, and distinguishes among three different types of burnout: personal or generic burnout, which addresses the extent of physical and psychological exhaustion regardless of occupational status; work-related burnout, which addresses the degree of physical and psychological exhaustion that an individual attributes to work; and client-related burnout, which addresses the degree of physical and psychological exhaustion that an individual attributes to working with clients [29, 30] . Several recent studies that have validated the CBI in the human services [29, 31, 32] and other industrial [24] sectors have provided evidence of the strength of the CBI as a straightforward measure of burnout that, unlike the traditional measurement tool (the MBI), can also elucidate causal relationships (i.e., coping strategies).
Among the types of service work that are associated with vulnerability to burnout, homecare has been growing rapidly over the past decade, and this trend is expected to continue due to the aging of the global population. However, although the original study by Kristensen et al. included a homecare group [29] , the application of CBI in this occupational group has been limited. As the working conditions of homecare workers differ from those of institution-based employees, further international validation studies with this population are needed. Korea is well known for its rapidly aging population and increase in homecare workers. An investigation of the applicability of the Korean version of the CBI (K-CBI) to care workers in Korea will enhance the usefulness of this tool. Therefore, in 2016, we performed confirmatory factor analyses (CFAs) of national representative data from care workers working with elderly individuals to examine the dimensionality of the K-CBI, to test the fit of the proposed dimensionality of the CBI measure and provide psychometric validation.
Materials and methods

Sample characteristics
A nationwide sample of care workers was selected via a two-stage stratified probability sampling design. In the first stage, investigators selected 100 care service centers including both private and public, which was about 5% of the 2,040 care service centers across the country registered with the Korea Social Security Information Service in 2015. This sample was stratified by 16 regions comprising seven metropolitan areas and nine provincial areas, as well as the size of the care service center. In the second stage, 500 care-workers were selected via proportional allocation based on the size of the sampling-unit institutions. A total of 471 care workers completed a self-administered questionnaire and provided informed consent, a response rate of 94.2%. During the survey, trained interviewers were available to assist anyone who might need any help. We excluded participants missing data for CBI and CESD-10 (n = 7), for a final sample of 464 homecare workers of private (32.3%) and public/non-profit (67.7%) homecare centers. All subjects gave their written informed consent for inclusion before participating in the study. The Institutional Review Board of M University in Korea provided approval for this study (project identification code 20160920-SB-008-01). Data were collected between July 2016 and October 2016.
Assessment and measurements
Copenhagen Burnout Inventory (CBI). We developed a Korean version of the CBI, which was originally developed by Kristensen et al. [29] . The CBI addresses three sub-dimensions: personal burnout (PB), work-related burnout (WRB), and client-related burnout (CRB). The three parts of the questionnaire were designed to be applied in different domains. The six items on the PB subscale measure feelings of physical, emotional, and mental fatigue and exhaustion. The WRB subscale contains seven items assessing the symptoms that respondents' attribute to work. The six items on the CRB subscale describe feelings of physical and psychological fatigue and exhaustion that respondents attribute to their work with clients (i.e., patients). All items are scored on a five-point Likert scale; always/to a very high degree = 100, often/to a high degree = 75, sometimes/somewhat = 50, seldom/to a low degree = 25, and never /almost never/to a very low degree = 0. Item 4 of the WRB subscale (energy for others) was reverse scored. The score for each subscale is the average of item scores within the subscale. The range of scores on each subscale is 0-100. The average scores for each subscale among home helpers in the PUMA baseline study were PB 32.6, WRB 26.4, and CRB 26.2 [29] .
We performed a translation and a back translation from the original English version of the CBI into Korean for this study. The translation of the CBI questionnaire into Korean was performed directly from the English version by two bilingual professionals whose first language was Korean and who had expertise in the field of job-related stress as well as worker health. The two bilingual professional interpreters independently back-translated the Korean version to English. An expert committee then compared the accuracy (the consistency of wording and information) of the back-translated English version to that of the original version to resolve discrepancies. Next, we performed a preliminary test of the final translated questionnaire with a sample drawn from the target population. Twelve Korean care workers completed the translated questionnaire and then were interviewed by two investigators (GS and SJ). All respondents reportedly understood the content of the items, and we concluded that the translated questionnaire was acceptable.
Depressive symptoms. We used depressive symptoms for evaluating the association between CBI-K and depression. Depressive symptoms were measured using the Korean version of the 10-item short-form Center for Epidemiological Studies Depression (CESD-10) scale, a brief screening instrument that assesses depressive symptoms experienced during the most recent week, treating it as a dependent variable. It consists of eight items addressing negative affect (loss of interest, trouble concentrating, feeling depressed, feeling tired or low in energy, feeling afraid, trouble falling asleep, feeling alone, and finding it hard to get going) and two items addressing positive affect (feel pretty good and generally satisfied). Each item is rated on a four-point scale: 0 = very rarely or less than once per day; 1 = sometimes or 1-2 days during the past week; 2 = often or 3-4 days during the past week; and 3 = almost always or 5-7 days during the past week. Scores on two positively phrased questions, items 5 and 8, were reversed. The scores on the 10 items were summed, resulting in total scores ranging from 0 to 30. Higher scores indicated more depressive symptoms. The alpha coefficient for the CESD-10 in this study was 0.73, which is lower than the 0.80 value obtained in previous reliability studies [33] .
Covariates. Age (33-72 years), marital status (married vs. others), educational attainment (college or more, high school, middle school, elementary school or less), subjective economic status (high, middle, low), and work hours per week (4-104 hours) were included as covariates.
Statistical analyses
Confirmatory factor analyses (CFA) of the K-CBI for care workers were performed to verify that the structure proposed by Kristensen et al. [29] had an adequate fit for this study's sample. To carry out CFA, we first checked the normality of the data distribution of the CBI subscales, CESD-10, age, and working hours per week using skewness and kurtosis measures. All skewness and kurtosis values were within the range between −1 and 1, comparable to the multivariate normality of the CBI subscales. We employed the simple CFA model structure using the maximum likelihood estimation method. We also adjusted the model as follows. First, items with λ values <0.5 were dropped. Second, we allowed correlated error terms for the same factor based on modification indices estimated by Lagrange multipliers (LMs). The motive and justification for allowing correlated error terms were based on a theoretical rationale [34] . To compare the three-factor model with alternative models, we employed one-factor and two-factor models. In the two-factor model, the personal and work domains were specified to load onto the first factor, and the client domain.
To assess goodness of fit, we used comparative fit index (CFI), standardized root mean square residual (SRMR), and root mean square error of approximation (RMSEA). The model was considered an acceptable fit when the CFI, SRMR, and the RMSEA values were >0.95, <0.08, and <0.1 respectively [35, 36] .
After evaluating the model fit, to verify the reliability of the measurement model in measuring the intended latent construct, we calculated composite reliability (CR); values of �0.7, were considered adequate [37] . To verify the discriminant validity that the items included in one factor were not correlated with another factor, we assessed the correlations between exogenous constructs (<0.85). We finally explored the association of the K-CBI subscales with measures of depressive symptoms using multiple regressions on depressive symptoms (CESD-10 total score). All regression models were adjusted for covariates (age, marital status, education, subjective economic status, and hours worked per week). We found no significant collinearity between any of the covariates in all regression analyses. The CFA was performed with AMOS 18.0, and other statistical tests were conducted using the Statistical Package for the Social Sciences software v. 22.0 for Windows (IBM Corp., Armonk, NY, USA). Table 1 presents data on the sociodemographic characteristics, work situation, and health status of the study population. The average age of the participants was 56.76 years (range, 33-72). Most participants (81.0%) were married, and only 10.5% had graduated from college or attended graduate school; 75.9% rated their economic status as middle class. The average number of hours worked per week was 30.88 (range, 4-104), and 30.8% of homecare workers reported work-life conflict. The mean CESD-10 (SD) score was 7.80 (3.82), and 32.1% of respondents had scores greater than 10. The mean scores of personal, work-related, and clientrelated burnout were 38.59 (SD = 18.52), 33.94 (SD = 17.81), and 34.88 (SD = 18.36), respectively. Using a score of 50 or higher as a cutoff for a high degree of burnout, 30.4%, 23.3%, and 26.9% of participants reported a high level of burnout in the personal, work, and client-related domains, respectively. Table 2 displays indices of goodness of fit for the CFA results for the CBI-K. The original three-factor model exhibited inadequate goodness of fit for the sample used in this study (CFI = 0.866; SRMR = 0.056; RMSEA = 0.112). The two alternative models (one and two factor) displayed lower CFI and higher RMSEA values. In order to refine for better fitting models, item 4 on the WRB subscale, which had a low factorial weight (λ = 0.16), was removed. In addition, based on the modification indices calculated by LMs, we added error covariances between three adjoined pairs of items, items 1 and 2 on the PB subscale (MI = 202.946), items 6 and 7 on the WRB subscale (MI = 48.33), and items 1 and 2 on the CRB subscale (M = 32.784). The refined three-factor model was composed of the PB, WRB, and CRB subscales, with each having six items due to our removing one item and allowing three covariance. It exhibited acceptable goodness of fit for the sample used in this study (CFI = 0.924; SRMR = 0.049; RMSEA = 0.091) ( Table 2 ). Finally, we tested for the refined two-factor model with PB and CRB excluding the WRB scale in the last step of CFA, considering that latent construct of work burnout showed too high correlation (�0.85) with other two factors of PB and CRB (Fig 1) . It exhibited acceptable goodness of fit (CFI = 0.950; SRMR = 0.047; RMSEA = 0.084) ( Table 2) .
Results
The values shown in Fig 1 are the standardized estimates of the covariance between the factors and the factor weights. All 18 items in the refined model of CBI-K had factorial weights (λ) �0.5. We found composite reliability of PB (CR = 0.91), WRB (CR = 0.92), and CRB (CR = 0.90) were exceed 0.7. Correlation between PB and CRB factors subscale were 0.74. Meanwhile, the correlation of WRB subscale with PB and CRB were greater than 0.85. Table 3 presents the results of regression analyses between the refined CBI-K and the CESD-10. The refined CBI-K was associated with depressive symptoms, which indicates adequate concurrent validity of the refined CBI-K. The multiple regression, which were adjusted for covariates (age, marital status, education, subjective economic status, and hours worked per week), showed that PB (β = 0.389), WRB (β = 0.399), and CRB (β = 0.341) in the refined CBI-K were significantly associated with depressive symptoms. Dropping the WRB subscale from the regression model did not substantially change the results.
Discussion
This is the first study to evaluate the psychometric properties of the CBI among homecare workers in Korea. We found the CBI-K burnout measures of the refined three-factor and twofactor models showed construct reliability, and they were also associated with depressive symptoms in the expected direction. However, only the refined two-factor model consisting PB and CRB secured good discriminant validity.
Although the revised three-factor model of the CBI-K exhibited an acceptable fit to the data, the current study elucidates several important aspects of the CBI-K as applied to homecare workers. First, item 4 of the WRB subscale (energy for others) was only weakly correlated with the other items and showed a low loading value (λ = 0.19) in the factor analysis. As this was the sole reverse-scored item on the CBI scale, participants may have responded to the item in a set manner without attending carefully to its content [32] . Therefore, we dropped the item for the revised three-factor model.
Second, in the revised three-factor model, we allowed three correlated error terms based on the modification indices calculated by LMs as well as theoretical justification. Fong et al. [32] also supported the adequacy of the revised three-factor CBI model, which added error covariance between three pairs of items, for a sample of human service workers working in a mental rehabilitation institution. The covariance of two adjoining items may be caused by their similar wording [32] and may be the result of similarity in respondents' sensitivity to a specific condition. For example, the physical health status of respondents could contribute to both items 1 and 2 on the PB subscale. Although the modified model provided significant improvement in model fit, it should be noted that this could come from the post hoc nature of the procedure [34] or from chance.
Third, we found discriminant validity only between the PB and CRB subscales, but not between WRB and PB or WRB and CRB. Our finding is in line with previous studies showing a high correlation between personal and work burnout [24, 29, 32] . Low discriminant validity may arise from respondent or job characteristics. The respondents may not have perceived Table 2 . Goodness-of-fit indices of the factor models of the Korean version of the Copenhagen Burnout Inventory among Korean homecare workers working with elderly community-dwelling individuals (N = 464).
Step distinctions among the three CBI dimensions. However, the majorities of the participants in our study were younger than age 65 (86.7%) and had educational attainment of high school or more (61.7%). Therefore, the major influence on the discriminant validity may be the characteristics of homecare work. Our study subjects were homecare workers who worked an average of 30.88 hours per week at clients' homes, thus it is not surprising that it was difficult to separate their experiences at work from those with clients. The main reason for the overlap between the WRB and CRB subscales is likely that our study subjects provided direct services. For example, their work was focused on meeting clients' needs, and their places of work were clients' own homes rather than agency offices or facilities. In general, care workers working with elderly individuals visit their agency only once per month. Indeed, care services, which are based on the interpersonal relationships between the service providers and the clients, can be understood as a type of emotional labor involving the assessment and satisfaction of the needs and desires of clients [38] . In this context, WRB is virtually synonymous with CRB, as "work" is precisely work with clients. As a result, it is unclear whether WRB is a necessary measure of work burnout for homecare workers. Indeed, the revised three-factor CBI-K subscales seemed to measure very similar phenomena in our sample population of homecare workers. Therefore, although the18-item CBI-K based on the three-factor model can be used for the purpose of comparison with other job categories, we suggest that the 12-item CBI-K based on a two-factor model using only the PB and CRB subscales would be more suitable for homecare workers, in consideration of the construct reliability and discriminant validity results, job characteristics of homecare workers, and the better model fit of the two-factor model (six PB items and six CRB items) compared with those of the three-factor model (six PB, six WRB, and six CRB items).
Model description
Regarding the CBI score, Korean care workers who work with community-dwelling older adults scored higher on the PB subscale (M = 38.58, SD = 18.50) than did homecare workers in a province in Denmark (M = 32.6), and lower than homecare workers in the capital of Denmark (M = 43.1) [29] . Scores on the CRB subscale (M = 34.89, SD = 18.35) fell between those of homecare workers in the capital (M = 35.9) and those in a province (M = 26.2) in Denmark [29] . There are several possible reasons for the differences, including working conditions, socioeconomic status and wages, access to stress-management programs, and cultural context, although the authors of the Danish study [29] did not provide explanations for the differences between home helpers in the capital and those in the province.
In a globalized society in which most physically laborious jobs are now performed by machines, interpersonal caregiving work may become more valuable, particularly in the context of the increasing older population. As the work environment evolves in sync with social changes, we need to continue to assess our measures. This study imply that the CBI-K is currently useful for identifying homecare workers at risk and employing preventive strategies and measures, although it may need to be adapted to suit the changing work environment. Our findings could also use as a validation reference for other homecare workers such as Korean home-helpers for disabled persons.
This study has some limitations. The results presented should be considered in light of the limitations associated with our use of a cross-sectional study and a sample of 464 individuals. That is, our findings only apply to burnout among homecare workers. Further assessment of the validity and reliability of the Korean version of the CBI for other care worker groups could enhance its validity. The RMSEA values of the refined three-factor (0.091) and two-factor model (0.084) which indicate "mediocre" fit could be a limitation. However, other indices (CFI and SRMR) which are in a range suggesting "good" model fit can attenuate our concern [39] . Finally, given the significant impact of sociodemographic factors on homecare workers' burnout future research for exploring these predictive variables could be suggested. Despite these limitations, it is noteworthy that, notwithstanding the fact that versions of the CBI are already available in a variety of languages (e.g., English, Japanese, Mandarin, Catalan, Swedish, Finnish, French, Danish, Portuguese) and the fact that it has been tested on several different groups [24, 27, 29, 40] , this is the first study that applied the Korean version of the instrument to a sample of care workers working with elderly individuals. Both the consistency of our findings with those reported in the literature as well as our actual results confirm the reliability and validity of the CBI and support our recommendation for its use to screen for burnout syndrome in homecare workers in Korea.
Conclusions
Burnout syndrome should be a focus of concern for service agencies as well as health authorities because of its impact of the physical and psychological well-being of workers. From this perspective, it is crucial that measurement and diagnostic instruments that are adequately calibrated to the target population are available. Our study contributes to the evaluation of the psychometric properties of the CBI for use with a population of elderly care workers in Korea. The results, showing the refined CBI-K has adequate reliability and validity, indicate that the Korean version of the inventory for homecare workers is an adequate tool for assessing the occurrence of burnout syndrome and thus is a useful tool for agencies and health authorities. In addition, the refined short version based on the two-factor model could be practically more proper to use for homecare workers. 
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